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With regard to the language, this report is based oik 






s 


The international application in the language in which it was filed 
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translation furnished for the purposes of: 






| | international search (under Rules 12.3(a) and 23.1 (b)) 
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* INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY 


International annli cation No 
PGT/NZ2004/000274 


Box No. IV Lack of unity of invention 


1. 


| | In response to the invitation to restrict or pay additional fees the applicant has, within the applicable time limit 




1 1 restricted the claims 






J~] paid additional fees 






| | paid additional fees under protest and, where applicable, die protest fee 






[ | paid additional fees under protest but the applicable protest fee was not paid 






J~] neither restricted the claims nor paid additional fees 




2. 


X This Authority found that the requirement of unity of invention is not complied with and chose, according to Rule 68. 1, 
not to invite the applicant to restrict or pay additional fees. 


3. 


This Authority considers that the requirement of unity of invention in accordance with Rules 13.1, 13.2 and 13.3 is: 




| | complied with. 






fx] not complied with for the following reasons: 






The claims do not relate to one invention only (or to a group of inventions so linked as to form a 
single general inventive concept). In assessing whether there is more than one invention claimed, I 
have given consideration to those features which can be considered to be "special technical features". 
These are features that potentially distinguish the claimed combination of features from the prior art. 
Where different claims have different special technical features they define different inventions. I 
have found claims having different special technical features as follows: 




(1) Claims 1-18. It is considered that capacitive coupling of the near field antenna comprises a first 
special technical feature. 




(2) Claims 19-40. It is considered that the shielding of the near field antenna comprises a second 
special technical feature. 


4. 


Consequently, this report has been established in respect of the following parts of the international application: 




[X] all parts. 






| | the parts relating to claims Nos. 
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Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1. Statement 



Novelty (N) 



Claims 



1-41 



YES 



Claims 



NO 



Inventive step (IS) 



Claims 



1-41 



YES 



Claims 



NO 



Industrial applicability (IA) Claims 



1-41 



YES 



Claims 



NO 



2. Citations and explanations (Rule 70.7) 

Novelty and Inventive Step 
Dl: US 5,084,864 
D2: US 5,293,308 * 
D3: US 4,636,771 

Dl discloses a broadband inductively coupled duplex RF transmission system with a balanced transmission line 
on which a central unit can communicate with a number of remote units each of which are inductively coupled 
with the transmission line and include RF receivers and transmitters. The units are coupled through a U-shaped 
coupler to the transmission line. This U-shaped coupler is in effect a near field antenna. The transmission line is 
terminated in the characteristic impedance. 

D2 discloses an inductive power distribution system with the features of the HDD/IPT section of Claim 20. 

D3 discloses a power line communications terminal and interface circuit with a transmitter and a receiver.D2 
does not disclose a near field antenna. 



None of the citations individually or in combination disclose all of the features of the claimed invention in 
particular they do not disclose capacitive coupling or shielding of the near field antenna. 
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cable runs alongside the primary power cable of an HID/IPT system. The conductors of 
the data cable are arranged in such a way as to keep coupling between the data cable 
and the power cable to a minimum, and therefore reduce "crosstalk*. The frequency of 
the information slgneUn the data cable is typically le$$ than 1 Megahertz and the 
5 transmission rate Is about 10 to 150 kbft/s. This system requires a very specific geometric 
relationship between the data cable and the power cable. 

Summary of Invention 

10 It is an object of the present invention to provide communication apparatus or methods 
which overcome or ameliorate one or more disadvantages of known communication 
systems. Alternatively It is an object of the Invention to at least provide the public with a 
useful alternative. 

15 Accordingly in one aspect the invention consists In communication apparatus comprising: 
a communication path capable of conveying communication signals, 
a communication device adapted to receive or generate VHF or UHF communication 
signals, and 

a near field antenna associated with the communication device, the near field antenna 
20 being capacltlveiy coupled to the communlcatlonpath to couple VHF or UHF 

communication signals to or from the communication device to the communication path. 

The near field antenna Is preferably adapted to limit electromagnetic radiation therefrom. 

25 The near field antenna may include elongate condutors provided on a non-conductive 
planar substrate, 

The communication path most preferably comprises a transmission line In the form of a 
30 cable having two parallel conductors. The conductors may be separated by an Insulating 
web. 

The communication device is preferably moveable along the communication path and the 
near field antenna movea with the communication device and relative to the 
35 communication path to allow the communication device to receive or generate VHF or 
UHF communication signals to or from the communication path. 



AMENDED SHEET 
IPEA/AU 



PCT/NZ2004/000274 
Received 29 August 2005 

4 



In a second aspect the invention consists in an HID/IFT system including: 
a power supply path adapted to be energised by a power supply to provide an 
electromagnetic field associated with the power supply path; 
5/ one or more moveable pick-up devlces^assodated with the power supply path and 
adapted to receive electrical energy from the electromagnets field to supply a toad; 
a communication path capable of conveying communication signals, 
a communication device provided on each of the one or more pick-ups, the 
communication device being adapted to receive or generate VHF or UHF communication 

10 signals; and 

a ooupling means associated with the communication device, the coupling means being 
capacltively coupled to the communication path to couple VHF or UHF communication 
signals to or from the communication device to the communication path whereby the one 
or more pick-ups may communicate with each other or with a further device. 



15 



20 



The further device may Interface with a control system and may be directly connected to 
the communication path. 

The coupling means preferably comprises a near field antenna. 



In a third aspect the invention consists in a communication method, the method Including 
the steps of; 

providing a communication path capable of conveying communication signals; 
providing a communication device, the communication device Including a near field 
25 antenna capaoltlvely coupled to the communication path, and either, 

a) Imposing a VHF or UHF communication signal on the communication path and 
using the near field antenna to provide the signal to the communication device, 
or 

b) using the communication device to generate a VHF or UHF communication 
30 signal and using the near field antenna to provide the signal to the 

communication path. 

. In a fburth aspect the Invention consists In a near field antenna comprising a thin planar 
substrate of a non-conduetive material, a conductive track on one side of the substrate 
35 adapted to- Inductively or oapaeltively couple with a transmission line, and a screen 
provided on the other side of the substrate. 
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In a fifth aspect the invention consists In a communication system comprising: 
a communication path capable of conveying communication signals, 
a communication device adapted to receive or generate VHF or UHF communication 
signals, and 

5 a near field antenna associated with the communication device, the near field antenna 
being provided sufficiently near to the communication path to oouple VHF or UHF 
communication signals to or from the communication device to the communication path, 
the near field antenna including a shielding means to limit electromagnetic radiation. 

10 The near field antenna may comprise a partial, single or multiple turn of a conductive 

material. The conductive material may be a thin metal track provided on a non-conductive 
planar substrate. 

In a preferred embodiment the conductive material comprises one or more turns being 
i5 approximately 5mm to 15mm In a lateral dimension and approximately 20mm to 60mm in 
a longitudinal dimension. 

A shielding means may be provided to limit electromagnetic radiation. The shielding 
means preferably comprises a screen, and the screen is provided on one side of the 
20 coupling means and the communication path is provided on an opposite side of the 
coupling means. 

The screen may be constructed of an electrically conductive material having a low 
magnetic permeability, and be provided on a side of the planar substrate opposite to a 
25 side of the substrate on which the metal track Is provided. 

In a sixth aspect the Invention consists In An HID/IPT system including: 
a power supply path adapted to be energised by a power supply to provide an 
electromagnetic field associated with the power supply path; 
30 one or more moveable pick-up devices associated with the power supply path and 
adapted to receive sleotrioal energy from the electromagnetic field to supply a toad; 
a communication path capable of conveying communication signals, 
a communication device provided on each of the one or more plok-ups, the 
communication device being adapted to receive or generate VHF or UHF communication 

35 signals; and 

a coupling means associated with the communication device, the coupling means being 
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provided sufficiently near to the communication path to couple VHF orUHF 
communication signals to or from the communication device to the communication path 
whereby the one or more pick-ups may communicate with each other or with a further 
device, the coupling means Including a shielding means to limit electromagnetic radiation. 

S 

Further aspects of the invention, which should be considered In all Its novel aspects, will 
become apparent to those skilled in the art upon reading the following description which 
provides at least one example of a practical application of the Invention. 

10 Drawing Description . 

One or more examples of applications of the invention will be desorlbed below with 
reference to the accompanying drawings in which: 

is a diagrammatic Illustration of a known HID/IPT system, 
Is a dlagrammatlo Illustration of a communication system according to the 
invention, 

is a diagrammatic Illustration of another embodiment of a communication 
system according to the invention, 
is a sketch of a near field antenna, 

is a partial elevation of a cable used in accordance with the Invention, 
Is en end elevation of the cable of Figure 5, 

Is a diagrammatic elevation of the Inductor of Figure 4 in use relative to the 
cable of Figures 5 and 6, 

is an end elevation of the arrangement shown In Figure 7, and 
Is an end elevation In cross section showing the orientation of the 
communication path and antenna relative to the power conductors In an 
example of an HID/IPT application, 

is an end elevation Is cross section of an alternative arrangement of a 
communication path and a near field antenna In an HID/IPT application, 
is a plan view from below of the near field antenna of Frgure 10, 
is a partial view of the near field antenna and communication path of Figure 
10, showing the arrangement In greater detail, 

Is a graph of Insertion loss against distance between a near field antenna 
as shown and described with reference to Figures 10 to 12 and a 
communication path comprising a 300-Ohm ribbon, 



is Figure 1 
Figure 2 

Figure 3 

20 . Figure 4 
Figure 5 
Figure 6 
Figure 7 

25 . Figures 
Figure g 



30 



Figure 10 

Figure 11 
Figure 12 

Figure 13 



35 
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Is a diagrammatic end elevation in cross section of a capacftive near field 
antenna near a parallel conductor transmission line, 
Is a partial plan view of the near field antenna shown In Figure 14. 

5 Detailed Description 

An example of the Invention will be dlsoussed below with reference to use in an HID/IPT 
system. However, the Invention is applicable to communications systems for many other 
applications. 

10 

Referring to Figure 1 a known HID/IPT system Is shown. Such a system Is described In 
US patent 5,293,308, the contents of which are Included by referenda herein in their 
entirety. The system includes a conductive path 1 that is electrically energised by a power 
supply 2. The path 1 may include compensation capacitors 3- A device 4 is supplied with 
power from the path 1 by being selectively coupled to the path. Thus the device 4 has a 
tuned power pick-up olrcult 5, rectifier bridge 6 and control components as described In 
US 5,293,308 to provide power as required by a load. The load supplied will vary upon 
the application of the system, and may for example be a light, or an eleotrlo motor. In 
many applications the path 1 will be provided along a rail or track on which bodies such as 
carriages are provided, and the load will include an electric motor which moves the 
carriage along the tracK. 

As discussed above, communication with or between devices 4 Is Important to the 
operation end efficiency of such systems, For example, if the carriages are used to move 
25 articles through a manufacturing process area, it is Important to know where each carriage 
is to avoid collisions or to correctly synchronise the manufacturing process. 
Communication can be used to allow each carriage to report Its position, or to perform 
certain tasks. 

30 The present Invention provides a communication system where IPT concepts may be 
applied to allow communication between devices. Referring to Figure 2, an example of 
the communication system Is. shown having a communication path 10. Characteristically 
a suitable communication path Is a transmission line that in principle does not radiate 
energy. It is preferably terminated with Its characteristic impedance to avoid standing 

35 waves. A communication device 12 may transmltor receive (or both) VHF and/or UHF 
sjgnals In the form of electrical energy to or from the path 10. For the purposes of this 



Figure 14 
Figure 15 



15 



20 
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document the VHF band is 30 MHz to 300 MHz and the UHF band la 300 MHz to 3000 
MHz. The device 12 includes, oris associated with, a near field antenna 11. 
Communication signals propagating fn the communication path are in principle not 
disturbed by extraneous electromagnetic radiation, as parallel wire transmission lines 

5 neither radiate nor receive radiation. Thus the pathway Is resistant to unwanted noise. 
However, near field disturbances can be coupled into or out of the path using near field 
antennas 1 1 . These are essentially mutual inductances or capacitances that affect the 
two wires of the communication path differently. In Figure 2 the near field antennas 1 1 
- are essentially inductors having Inductance L which is coupled to path 10 by mutual 

10 Inductance M. In this document reference to "near field antenna 0 refers to an antenna 
designed to operate in the very near field, preferably wtthln approximately 1/6* of a 
wavelength or 1 radian phase displacement. 

In Figure 2 a communication signal transmitter and/or receiver 14 (a 60-Ohm device In 
is this example) is directly coupled to the path 1 0 which comprises a transmission line 

having a 300-Ohm characteristic Impedance (such as 300-Ohm television ribbon) via a 
matching transformer 16. The path is terminated with its. characteristic Impedance, which 
In this example comprises a 300-Ohm resistor 1 8. The communication unit 14 may 
interface with a controller to communicate instructions to a device associated with 
20 communication unit 12. 

Ah alternative arrangement (using like reference numerals to designate like features) Is 
shown in Figure 3. The path 10 In this example is terminated at both ends with resistors 
18 corresponding to the characteristic Impedance of. the cable that provides path 10, and 
25 two communication units are coupled to the path so that the path allows communication 
signals tp be transmitted and/or received between the units 12. 

Conventional 2-wire transmission lines, such as the 300 - Ohm ribbon oable described 
above are effective at propagating VHF and UHF signals with very little loss of signal over 

30 large distances, for example 100 metres or so. Such ribbon looks like a HID/IPT track and 
we have found that near-field antennas 1 1 can be used 'to Insert or extract signals from 
the 300-Ohm ribbon. The near field antennas 11 are in the preferred form small mutual 
Inductances that couple inductance L to the path 10, However, a near field antenna that 
te in effect primarily capacitive (that Is to say is operative by primarily producing an electric 

35 field rather than a magnetic field) could alternatively be used (as shown In Figures 14 and 
15). The mutually coupled near-field antennas are designed to be physically small, so 
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that they, themselves do not radiate. In practice this condition Is easily met, and practical 
Implementation of the near field antenna Is discussed further below. The mutual 
inductance so formed is small, being of the order of 10 nH. However, at these 
frequencies (for example 320 MHz In a preferred embodiment) the radian frequency (2iTf) 
s is high (in the order of 2 x 1 0 8 ) so that the product uiM is a quite reasonable value (In this 
example 20 Ohms). 

We have found that a 300-Ohm ribbon HID/IPT system with near field antennas behaves 
in a very similar manner to a 10-20kHz HID/IPT system. However there are also 

w significant differences. In both systems power Is Introduced at one end of the cable and 
may be extracted by pick-ups placed or moving along the track. The conventional track Is 
terminated by a short circuit and at regular Intervals along a (long) track compensation 
capacitors must be placed to prevent the driving voltage from becoming too high. The 
300-Ohm ribbon cable is terminated In its characteristic Impedance so no compensation 

13 capacitors are required. It Is not practical to terminate the conventional HID/IPT system In 
its characteristic Impedance as the power losses would be too high. For example, for a 
track with a track current of 80 A and a characteristic impedance of 1 80 Ohms the losses 
in a terminating resistor would be 1.1 5MW and the operating voltage would be 14.4kV. 
These differences apart, we have found that the two systems behave almost Identically. 

20 The communication units 1 2 and their antennas 1 1 used with the 300-Ohm ribbon cable 
are very simple AC (RF) devices and are fully reversible. The near field antennas are 
designed to repel flux rather than attract It and do not require decoupling from the 
communication path as they do not have to be tuned and they place very little load on the 
track. Their reversibility is an advantage. 

25 

One embodiment of a communications system is described below with reference to 
Figures 4 to 9. Referring to those Figures, an antenna for use with a 300-Ohm ribbon 
cable is a small single turn inductor (although those skilled in the art will realise that other 
physical arrangements may be used such as a partial turn or more than one turn) with a 

30 shape that Is preferably rectangular as shown In Figure 4, in that Figure, the longitudinal 
side 20 of the rectangular shape may be 20 mm to 60 mm (preferably 40 mm) for 
example, and the lateral (shorter) side 22 may be 5 mm to 15 mm (preferably 8 mm to 
match the width of the 300-Ohm ribbon) for example. The inductor may be formed using 
a printed circuit board (PCB) so that the majority of the conductive surface of the original 

35 board is etohed away to leave the generally rectangular conductive strip. The inductor so 
formed is connected to the communication device 12, for example by a coaxial cable 24. 
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Turning to Figures 5 and 8,. a portion of ribbon cable is shown r generally referenced 30, 
having two conductors 32 that are spaced approximately 8 mm apart being separated by 
an insulating web.34. 

5 

in Figures 7 and 6 the typical disposition of the antenna 1 1 relative to the ribbon cable Is 
shown. A side 20 of the Inductor L fs placed parallel to, and In olose proximity with (for 
example within 5mm to 1 0mm of) one of the conductors 32 of the ribbon. The antenna 1 1 
and the ribbon are preferably in the same plane in this example. This antenna has a self- 

10 inductance of around 40nH and a mutual Inductance to the track of approximately 10 nH. 
If the antenna path 1 0 is truly In the near-field of the antenna then simple circuit theory 
may be used to calculate Its performance. With the dimensions given as above and with a 
path comprising a 300-Ohm ribbon terminated in 300 Ohms at both ends, the calculated 
loss from one antenna driven by a 50 Ohm generator to another antenna Is 49.5 dB; the 

is measured lose In the same circumstances is 51 dB. Similarly If the ribbon is driven with a 

matching transformer to matoh 300 Ohms to a 50 Ohm generator the calculated loss from 
the generator to the antenna is 28 dB against a measured loss of 31 dB. For propagation 
in the opposite direction from the pick-up to the generator the figures are again 28 dB and 
. 31 dB. 

20 

In Figure 9 a dlagrammatlo cross section Is shown through a rail assembly 40 of an iPT 
system Installation. The rail supports the track or primary power conductors 42 which are 
arranged to allow passage of a power pick-up core 44, The communication conductor 10 
(comprising ribbon 30) Is shown provided on the rail assembly, and the antenna 11 is 
25 shown in close proximity to the ribbon, being supported by an arm 46 from the core so as 
to move with the core If necessary. 

In an HID/IFT system the effect of a loaded antenna ie to reflect an Impedance back into 
the track. Thus a 3 kW load reflects a resistance of 0.469 Ohms back into a track with 80 

30 a In It to produce the 3 kW (assuming no loss). Similarly the 300-Ohm ribbon also has a 
reflected Impedance of approximately 0.7 Ohms induced in It. This is small compared 
with the characteristic impedance and has very little effect on the propagation of signals in 
the ribbon. With the ribbon an antenna sending power to the ribbon also sees a back- 
reflected Impedance (again of 0.7 Ohms). This is small and even though it is a mismatch 

35 it has very little effect on the performance of the antenna or the ribbon. 
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Referring now to Figures 10 to 12, another embodiment will be described. In Figures 10 
to 1 2, features that are the same as, or similar to, those of preceding Figures have the 
same reference numerals. 

5 In Figure 10, the ribbon 30 Is shown provided on an alternative rail assembly 50 of an IPT 
system Installation. For purposes of clarity, the primary power conductors are not shown, 
but are supported from structure 52 (which may comprise an T beam for example). The 
antenna 1 1 is provided in a plane substantially parallel to but above that of the ribbon 30. 

10 Referring to Figure 1 1 , one side of the near field antenna 1 1 1s shown In greater detail. As 
described above, the near field antenna may be constructed in a number of different 
ways, but Is preferably formed from etching a PCB to provide track 54 which In this 
example forms a two-turn Inductor. We have found that the near field antenna may be 
formed from a double sided printed circuit board to ereate two turns of narrow (preferably 
. 15 1 mm) wide copper track about 1 mm apart on one side, and a copper screen 56 (not 
shown In Figure 1 1 , but Illustrated in Figure 12) on the other side. The screen 56 has a 
iow magnetic permeability and therefore repels magnetic flux, so It acts as a "flux 
frightener" rather than HID/IPT system power transfer units which try to attract flux using 
ferrite or similar high permeability materials. We have made these on a double aided PCB 

20 laminate 1 .8 mm thick (to give 1 .6 mm between the loop and the screen behind It) and on 
two separate single aided laminates that were then glued together to get a thickness of 
3.2 mm. Thicker antennas allow greater spacing between the 300 Ohm ribbon and the 
antenna. The distance from the ribbon to the physical structure (typically aluminium) it is 
attached to Is preferably 1.6 mm for the 1.6 mm thick antennas but for larger separations 

25 3-5 mm Is preferred with the thicker antennas. The longitudinal dimension 20 is 40 mm in 
this example, and the lateral dimension 22 Is B mm. We use a direct connection to a 50 
Ohm coax cable with the central conductor going to one terminal 58 and the earth screen 
to the other terminal 60. We have found that we do not require any matching networks. 
We have also made antennas 30 mm. long (l.e. 30mm in the longitudinal dimension 20). 

30 These are slightly less sensitive (-2 to -3 dB). The length and width (I.e. the longitudinal 
' and lateral dimensions respectively) may be ohanged as required. Increased width may 
be desirable for a wider ribbon to accommodate the greater spacing between the parallel 
conductors, or to allow greater spacing between the antenna and the ribbon (since a 
greater width may allow flux to extend further toward the ribbon), increased length allows 
35 . higher gain, although this needs to be kept relatively small (longitudinal dimension I « 
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wavelength) to prevent radiation and to communication In locations where the ribbon te 
bent around comers. 

The PCB laminate is preferably cropped to extend about 20 mm from the loop In all 
5 directions to prevent radiation. Thus the screen 56 extends beyond the dimensions of the 
track 54. In oases where this is not possible we have found that the laminate may be 
cropped more olosely. where needed. The extra screening helps to suppress unwanted 
radiation. The result Is a near field antenna that has very little radiation at the operating 
frequency of typically 320 MHz. Furthermore, the balanced and properly terminated 
10 ribbon 30 also radiates essentially no power. 

Turning to Figure 12, the arrangement of Figure 10 is shown in greater detail. The ribbon 
30 is spaced from the structure 52 by a spacer 62 (which Is preferably constructed from a 
plastic material such as a plastics tape or wab) which is approximately 1 .5 mm high in this 
is . example. The ribbon may typically extend approximately 1 .5 mm above the spacer, and 
the near field antenna may be provided about 1.5 mm to 5 mm above the ribbon, as 
discussed above. Therefore, the overall profile may be as low as about 3 mm without the 
near field antenna, and 6mm - 7mm with the near field antenna. 



20 



The structure 52 will often be aluminium, and we have found that this causes significant 
signal attenuation, for example up to 0.4 dB per meter. This together with the near field 
antenna design which is physically small, and may include screen 56 to limit any radiation, 
substantially prevents any power being radiated, and thus avoids EMI.(Electromagnetlo 
Interference) problems. Also, the extreme difference In the HlD/fPT operating frequency 
25 (around 20 kHz) compared with the communications path operating frequency (around 
320 MHz) prevents crosstalk from being an Issue. 

In Figure 13 a graph showing Insertion loss (in dB) against distance On mm) between the 
near field antenna described above with reference to Figure 10 to 12 and the 300-Ohm 
ribbon 30 Is shown. As can be seen, the loss increases linearly at 4 dB per mm after 1 
mm separation (l.e. from approximately 0.1% of a wavelength). 

Figures 14 and 16 show an alternative embodiment (using like reference numerals to 
deslgnete like features) of the near field antenna in which the near field antenna Is a 
35 capacltlve near field antenna 70. The coaxial cable 24 which is connected to a 

communication device is coupled to the near field antenna 70 by a transformer 72. Each 



30 



AMENDED SHEET 
IPE&fAU 



PCT/NZ2UU4/UUIM /H 

Received 29 August 2005 



13 

terminal of the other side of the transformer is connected to one of elongate conductors 74 
and 76 which are eaoh near to one of the parallel conductors 32 of the ribbon 30. The 
plan view In Figure 15 omits the transformer detail and the coaxial cable for olarlty. In use 
an electric field is formed between the near field antenna conductors 74 and 76 and the 
s cable conductors 32. allowing near field disturbances to be coupled Into and out of the 
ribbon 30. 

From the foregoing It will be seen that an effective solution is provided to the problem of 
communications in IPT systems. Those skilled In the art will see that the communication 

w system of the Invention may also be used In non-HlD/IPT applications, for example 

applications where vehlolea or other bodies are powered by electrical and physical contact 
with a conductive path. Furthermore, the Invention provides a communication system that 
allows high bandwidth without requiring a physical connection to be made between the 
communication apparatus, Therefore, the invention can eliminate problems associated 

15 with conventional plugs and sockets, and Is particularly useful for use with devices that 
are moveable. 

Throughout this document the word "comprise" and variations thereof Is Intended to be 
interpreted in an inclusive sense. 

20 

Where in the foregoing description reference has been made to speolflo components or 
integers of the invention having no equivalents, then such equivalents are herein 
Incorporated as if individually set forth. 

25 Although this Invention has been described by way of example and with reference to 

possible embodiments thereof, It is to be understood that modifications or improvements 
may be made thereto without departing from the scope of the Invention as defined In the 
appended claims. 

30 
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Claims: 

1, A communication system comprising: 

a communication path capable of conveying communication signals, 
s a communication device adapted to receive or generate VHF or UHF communication 
signals, and 

a near field antenna associated with the communication device, the near field antenna 
being capacitively coupled to the communication path to couple VHF or UHF 
communication signals to or from the communication device to the communication path, 

10. 

2, A communication system as claimed in claim 1 wherein the near field antenna is 
adapted to limit electromagnetic radiation therefrom, 

3. A communication system as claimed In claim 1 or claim 2 wherein the 
15 communication path Is provided in the very near field of the near field antenna, 

4. A communication system as claimed In claim 4 wherein the near field antenna . 
Includes elongate conductors provided on a non-conductive planar substrate. 

20 5. A communication system as claimed In any one of the preceding claims wherein 
the communication path Is a transmission line comprising, a cable having two parallel 
conductors. 

6 A communication system as claimed In claim 6 wherein the conductors are 
25 separated by an Insulating web. 

7. A communication system as claimed in claim 5 or claim 6 wherein the cable 
comprises a ribbon cable. 

30 8. A communication system as claimed in any one of the preceding claims wherein 

the communication path Is terminated with a resistance corresponding to the characteristic 
impedance of the path. 

9. A communication system as claimed in any one of the preceding claims wherein 
35 the system includes a communication device directly coupfed to the communication path. 
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10, A communication system as claimed In any one of the preceding claims wherein 
essentially no power is radiated from the communication path. 

11, A communication system as claimed In any one of the preceding claims wherein 
5 the system allows bi-directional communication between the communication device the 

communication path. 

12. A communication system as claimed In any one of the preceding claims wherein 
the communication device is moveable along the power supply path and the near field 

10 antenna moves with the communication device and relative to the communication path to 
allow the communication device to receive or generate VHF or UHF communication 
signals to or from the communication path* 

13. An HID/IPT system Including: 

is a power supply path adapted to be energised by a power supply to provide an 

electromagnetic field associated with the power supply path; 

one or more moveable pick-up devices associated with the power supply path and 

adapted to receive electrical energy from the electromagnetic field to supply a load; 

a communication path capable of conveying communication signals, 
20 a communication device provided on each of the one or more pick-ups, the 

communication device being adapted to receive or generate VHF or UHF communication 

signals; and 

a coupling means associated with the communication device, the coupling means being 
capacitively coupled to the communication path to couple VHF or UHF communication 
25 signals to or from the communication device to the communication path whereby the one 
or more pick-ups may communicate with each other or wtth a further device. 

14; An HID/IPT system as claimed in claim 13 wherein the further device interfaces 
with a control system. 

30 

19. An HID/IPT system as claimed Sn claim 13 or claim 14 wherein the further device is 
directly connected. to the communication path. 

16, An HID/IPT system as claimed In any one of claims 13 to 15 wherein the coupling 
35 means comprises a near field antenna. 
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17, An IPT/HID system as alaimed In any one of claims 13 to 18 wherein essentially 
no power is radiated from the communication path. 

1 s. A communication method including the steps of: 
5 providing a communication path capable of oonveylng communication signals; 

providing a communication device, the communication device Including a near field 
antenna capacitively ooupled to the communication path, and either, 

a) imposing a VHF or UHF communication signal on the communication path and 
using the near field antenna to provide the signal to the communication device, 

10 or 

b) . using the communication device to generate a VHF or UHF communication 

signal and using the near field antenna to provide the signal to the 

communication path. 

!5 is. A communication system comprising: 

a communication path capable of conveying communication signals, 

a communication device adapted to receive or generate VHF or UHF communication 

signals, and 

a near field antenna associated with the communication device, the near field antenna 
20 being provided sufficiently near to the communication path to couple VHF or UHF 

communication signals to or from the communication device to the communication path, 
the near field antenna includlng.a shielding means to limit electromagnetic radiation. 

20. A communication system as claimed in claim 1 9 wherein the communication path 
25 is provided in the very near field of the near field antenna. 

21 . A communication system as claimed in dalm 19 or claim 20 wherein the near field 
antenna is inductively ooupled to the communication path. 



30 



35 



22. A communication system as claimed in any one of claims 1 9 to 21 wherein the 
near field antenna comprises a partial, single or multlpls turn of a conductive material. 

23. A communication system as claimed In claim 22 wherein the oonductlve material 
comprises a thin metal track provided on a non-conductive planar substrate. 

24. A communication system as claimed in claim 23 wherein the conductive material 
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comprises one or more turns being approximately 5mm to 1 5mm In a lateral dimension 
and approximately 20mm to 60mm In a longitudinal dimension. 

25. A communication system as claimed In any one claims 1 9 to 24 wherein the 
5 shielding means comprises a screen, and the screen is provided on one side of the 

coupling means and the communication path Is provided on an opposite side of the 
coupling means. 

26. A communication system as claimed in any one of claims 1 9 to 25 wherein the 
10 shielding means comprises a screen of a material having a low magnetic permeability, 

and the screen Is provided on a side of the planar substrate opposite to a side of the 
•• substrate on which the metal track is provided. 

27. A communication system as claimed in any one of claims 1 9 to 26 wherein the 
is communication path is a transmission line comprising a cable having two parallel 

conductors. 

28. a communication system as claimed In claim 27 wherein the conductors are 
separated by an insulating web. 

20 

29. A communication system as claimed In claim 27 or claim 28 wherein the cable 
comprises a ribbon cable. 

30. A communication system as claimed in any one of olaims 19 to 29 wherein the 
25 communication path is terminated with a resistance corresponding to the characteristic 

Impedance of the path. 

31 . A communication system as claimed in any one of the claims 1 9 to 30 wherein the 
system includes a communication device dlreotly coupled to the communication path. 

30 

32. A communication system as claimed in any one of claims 1 9 to 31 wherein 
. essentially no power is radiated from the communication path. 

33. A communication system as claimed in any one of claims 19 to 32 wherein the 
35 system allows bl-dlrectlonal communication between the communication device the 

communication path. 
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34. A communication system as claimed in any one of claims 1 9 to 33 wherein the 
communication device Is moveable along the power supply path and the near field 
antenna moves with the communication device and relative to the communication path to 

5 allow the communication device to receive or generate VHF or UHF communication 
signals to or from the communication path. . 

35. An HID/IPT system Including: 

a power supply path adapted to be energised by a power supply to provide an 
ia electromagnetlo field associated with the power supply path; 

one.'or more moveable plok-up devices associated with the power supply path and 
adapted to receive electrical energy from the electromagnetic field to supply a load; 
a communication path capable of conveying, communication signals, 
a communication device provided on each of the one or more pick-ups, the 
15 communication device being adapted to receive or generate VHF or UHF communication 
signals; and 

a coupling means associated with the communication device, the coupling means being 
provided sufficiently near to the communication path to couple VHF or UHF 
communication signals to or from the communication device to toe communication path 
20 whereby the one or more pick-ups may communicate with each other or with a further 

device, the coupllng.means including a shielding means to limit electromagnetic radiation. 

36. An HID/IPT system as claimed In claim 36 wherein the further device interfaces 
with a control system. 

25 

37. An HID/IPT system as claimed In claim 36 or claim 36 wherein the further device is 
directly connected to the communication path. 

38. An HID/IPT system as claimed tn any one of claims 35 to 37 wherein the coupling 
30 means comprises a near field antenna. 



39. A communication system substantially according to any one of the embodiments 
herein described with reference to Figures 2 to 1 5 of the accompanying drawings. 



35 



40. An HID/IPT system substantially according to any one of the embodiments herein 
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described with reference to Figures 2 to 15 of the aocompanying drawings. 



41 . A communication method as claimed In olaim 1 8 and substantially as herein 
described. 
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